Compare the new training model for vessel ligation with the traditional using rabbits in the assessment. METHODS: From 106 academics of the Division of Operative Technique and Experimental Surgery, 36 were divided into two groups and offered them two training models of ligature. The group was invited to participate to an experimental procedure with rabbits and reproduce the technique trained. The procedure consisted of performing ligatures in saphenous veins of the legs of rabbits. The students were evaluated by objective criteria by an observer evaluator and answered a questionnaire at the end of the procedure. RESULTS: The medical students who have had training with the new model had a higher number of hits compared to the other group performing ligatures without clamping with hemostatic forceps (p<0.05). There was also a higher number of hits for the new model group to perform ligation temporary and permanent ligation with the use of forceps (p>0.05). The questionnaires indicated that the new model develops more ability to work in groups (p=0.088).
Introduction
The basic principles of surgery, as the acts of cut, suture and ligature, belong to the medical and surgical resident formation 1 .
Proper training allows rapid, skill development and perfection of technique 2 . Even with the advent of new and modern surgical techniques, the fundamental principles of dieresis, hemostasis and synthesis remain unchanged and must be taught 1 .
Hemostasis is one of the fundamental principles of the surgery, which aims to prevent or halt the onset of bleeding 3 .
Among the techniques of hemostasis, there are temporary methods and definitive 4 . The maneuver is intended to prevent blood loss that can compromises the blood volume of the patient, keeping clean the operative field and preventing the formation of collections of blood and clots that can favor infections 3 .
The intense pressure and the need for knowledge of students in various areas stimulate the teacher to program different techniques of training 5 . The training through simulations and experimental models, in educational institutions under the direct supervision of experienced and qualified tutors allows the students to learn more effectively and a non-iatrogenic way 2 .
Methods
The study protocol was analyzed and approved by the The two groups were not aware that the training models were different ( Figure 1 ). Two groups of 18 students from each group were aleatory selected with attention to the following exclusion criteria: prior experience with experimental surgery on animals, fear or no fear that prevents contact of students with experimental surgery on animals. At the lower range, in its larger diameter, two strands of wool, one red and the other blue simulates an artery and a vein, respectively.
There is a broken strand of wool, representing a ruptured vessel, and a red spot remembering a hidden bleeding vessel ( Figure 4 ). In the experiment 18 rabbits were used (Oryctologus cuniculus), male, New Zealand race, aged 2 to 3 years, weighing 2.0 to 3.0kg, from the EBMSP. The animals were introduced to adapt to conditions 5 days before surgery with humidity of 50% average and medium temperature of 22°C, using standard ration twice a day. The anesthetic protocol was adopted with ketamine 30mg/kg and xylazine 5.0mg/kg by intramuscular 4, 5 .
Procedure
The animals were anesthetized and placed in dorsal decubitus on the operating table suitable for rabbits, the trichotomy and asepsis was made in the inner thighs of the animal. Each The 36 students were evaluated by objective criteria during a surgical procedure experimental rabbit. The evaluator observer was unaware of the difference between the groups. There was application of a questionnaire after surgery evaluating models of training and research project.
Results
Results concerning the vessel ligation without clamping (Table 1) , temporary ligation (Table 2 ) and vessel ligation using clamping (Table 3) showed almost entirely a higher percentage of correct responses for the experimental group than control.
The realization of correct presentation of the wire and technique performed correctly in performing vessel ligation without clamping showed statistics significant results. (Table 5) .
TABLE 4 -Ability to work in groups.

EG (%) CG (%) D (%)
Totally disagree --- During the survey 100% of the students said they were pleased to participate in the research project.
Partially disagree
Discussion
It is noted the difficulty of medical students related to vessel ligation and the correct handling of basic surgical instruments. The evolution of surgical techniques requires the development of new animal models for experimental surgery 6 .
Rats and mice are an option for animal models, but the literature does not show these animals as the best option for studies with similar characteristics to ours. These kind of animals are small, with the small saphenous vein, difficult to dissect and manipulate it 7 . The model developed successfully proposed a model for training ligatures, especially for an audience of less experience (medical students).
The use of a large vein of smaller animals might be appropriate to the aims of the study. However the choice of an inferior caval vein can totally affect morbidity and mortality the experiment because of that vein is fundamental to hemodynamics 8, 9 .
The ligation would potentially induce hypoxemia and quickly lead The use of other animal models like dogs and cats could interfere with the emotional attitude of invited academics as described by Calasans-Maia et al. 5 .
In the evaluation of false ligation, the experiment group presented better results in relation to the number of hits. The new model has an important advantage in carrying out the definitive ligation with and without clamping: to enable students to simulate the cutting of vessels as a similar form from the cut of wool yarn. In the traditional model, the vessels were simulated by latex elastic tubes that could not be cut or disable the model, making the method difficult to reproduce and expensive.
The importance of a developing reproductive method with low cost is well described in a model of splenectomy in rats 6 .
When answering the questionnaire the academic could respond about his experience on participate of the experimental study. It was observed that all students were pleased to be invited to the research activity in both groups. A larger number of scholars in the experimental group agreed that the training allowed the experience of working together and developing the ability to interact and work in synch with his colleague. This finding underscores the ease of handling the new model and the need to interact with another person to carry out the procedures to a deeper plan.
More students in the experimental group, compared to the control group, agreed that the training model used in class is suitable for training the technique. Although both scholars undergoing stress, not knowing that there were groups being compared, the students felt more able to perform the procedure.
An experimental model should have similar characteristics to the object being tested and being able to be completely handled without the limitations of the object. The animal when used as a model most suit the characteristics of these and being put on trail 5 .
At the beginning of learning new skills, anxiety and insecurity about their own ability to perform the procedures are very present 11 . However, when the manual skills are learned and the steps are due after effective training, there is the growth of confidence and desire to apply their new skills 11 . This finding is similar to the experience observed by the research group that evaluated an experimental model in rabbits.
However, there is a big difference between academic medicine and surgical technique resident 11, 12 . Students were still in a phase of training, require hands-on practice with the direct guidance of teachers, aides and assistants during the technique 12 .
Through experience with the research project, students in this overview are encouraged and challenged in an interactive and balanced, to use acquired knowledge and skills and to progress and play experimental surgical procedure 12 .
Conclusions
The project promotes the implementation of the new model for training ligature, indicating that the new model is closer than traditional to the surgical practice. The experimental model was adequate for training ligatures and fully accepted by the medical students involved in the project.
